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Figure G.2-1: Representation of BMP Footprint for use of Sizing Factors

Sizing factors are available for the following specific structural BMPs:

e Full infiltration condition:

o Infiltration: Sizing factors available for A, B, C, and D soils represent surface and/or

below-ground structures (infiltration vaults).

e Partial infiltration condition:

o Biofiltration with partial retention: Sizing factors available for A, B, C, and D soils
represent a bioretention area with biofiltration soil media and gravel storage layer, with
an underdrain, with gravel storage below the underdrain and a flow control orifice,

with no impermeable liner.

e No infiltration condition:

o Biofiltration: Sizing factors available for A, B, C, and D soils represent a biofiltration
system with biofiltration soil media and gravel storage layer, with an underdrain and
flow control orifice, with gravel storage, with an impermeable liner (formerly known
as flow-through planter and/or biofiltration with impermeable liner)
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e Other:

o Cistern: Sizing factors available for A, B, C, or D soils represent a vessel with a flow
control orifice outlet to meet the hydromodification management performance
standard. For this BMP, the sizing factor result is a volume in cubic feet, not a surface
footprint in square feet.

Sizing factors were created based on three rainfall basins: Lindbergh Field, Oceanside, and Lake
Wohlford.

The following information is needed to use the sizing factors:

e Determine the appropriate rainfall basin for the project site from Figure G.2-2, Rainfall Basin
Map

e Hydrologic soil group at the project site (use available information pertaining to existing
underlying soil type such as soil maps published by the Natural Resources Conservation
Service)

e Pre-development and pre-project slope categories (flat = 0% — 5%, moderate = 5% — 10%,
steep = >10%)

e Area tributary to the structural BMP

e Area weighted runoff factor (C) for the area draining to the BMP from Table G.2-1. Note:
runoff coefficients and adjustments presented in Appendices B.1 and B.2 are for pollutant
control only and are not applicable for hydromodification management studies

e Fraction of Q: to control (see Chapter 6.3.4)

When using the sizing factor method, Worksheet G.2-1 may be used to present the calculations of the
requited minimum areas and/or volumes of BMPs as applicable. Additionally, the “BMP Sizing

Spreadsheet V3.0” available at projectcleanwater.org implements the sizing factor methodology.

5 All updated sizing factors refer to the “High Susceptibility” threshold value of 0.1*Q2, where Q2 is determined using
the Weibull Plotting position and results of the SWMM model runs for unit pervious catchments (refer to Table G.2-
2).
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Figure G.2-2: Rainfall Basin Map

Table G.2-1: Runoff factors for surfaces draining to BMPs for Hydromodification Sizing Factors

Method

Surface Runoff Factor
Roofs 1.0
Concrete 1.0
Pervious Concrete 0.10
Porous Asphalt 0.10
Grouted Unit Pavers 1.0
Solid Unit Pavers on granular base, min. 3/16 inch joint space 0.20
Crushed Aggregate 0.10
Turf block 0.10
Amended, mulched soils 0.10
Landscape 0.10
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Worksheet G.2-1: Sizing Factor Worksheet

Site Information

Project Name: Hydrologic Unit

Project Applicant: Rain Gauge:

Jurisdiction: County of San Diego Total Project Area:

Assessor’s Parcel Number: Low Flow Threshold: 0.1Q2
BMP Name: BMP Type:

Areas Draining to BMP Sizing Factors Minimum BMP Size
Pre-
DMA Area . . Post-Project Runoff Factor Surface

Name 6 | SoilType PS‘I‘(’)’;E‘ Suface Type | (From Table G.2-1) | SutfaceArea Volume Area (sf) | Yolume(ch

Total DMA Minimum

Area BMP Size*

Proposed

BMP Size*

*¥Minimum BMP Size = Total of rows above.

*Proposed BMP Size > Minimum BMP size.
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orifice, determine the head on the orifice measured from the bottom of the orifice to the minimum
elevation of the next outflow structure of the BMP. The next outflow structure is typically the BMP
overflow structure, except in some multi-use BMPs (e.g., BMPs that are designed for flood control in
addition to hydromodification management). In this application, the difference between the bottom
of the orifice and the centroid of the orifice is small relative to the total head for the calculation and
may be neglected in the calculation by measuring from the orifice invert. This calculation is automated
in the “BMP Sizing Spreadsheet V3.0” posted on www.projectcleanwater.org.

Steps to size the low flow control orifice:
e Determine pre-development Q. using the unit runoff ratios above.

e  Multiply pre-development Q2 by 0.1 to determine the low flow threshold flow rate. Note sizing
factors are only available for streams with high susceptibility to erosion where the low flow
threshold is 0.1Q..

e Determine the head (H) on the orifice measured from the bottom of the orifice to the
minimum elevation of the next outflow structure of the BMP.

e Use the orifice equation (below) and solve for the maximum orifice area to release the lower
flow threshold flow rate.

e Consider how the orifice will be created. Determine the constructible dimension(s) (e.g., a
standard drill bit diameter) that will produce an orifice with an area equal to or less than the
maximum orifice area. The final orifice area determined based on constructible dimensions
shall not exceed the maximum orifice area.

Q=CxAXx(644xH)">
where:
Q = Flow rate in cubic feet per second
Cc = Orifice coefficient; in this application use C = 0.65
A = Area in square feet
H = Head in feet

G.2.2 Sizing Factors for “Infiltration” BMP

Table G.2-3 presents sizing factors for calculating the required surface area (A) for an infiltration
BMP. There is no underdrain and therefore no low flow orifice in the infiltration BMP. Sizing factors
were developed for hydrologic soil groups A B, C, and D. This BMP is generally not applicable in
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Table G.2-3: Sizing Factors for Hydromodification Flow Control Infiltration BMPs
Designed Using Sizing Factor Method

Lower Flow Threshold Soil Group Pre-Project Slope Rain Gauge
0.1Q: A Flat Lindbergh 0.055
0.1Q2 A Moderate Lindbergh 0.055
0.1Q. A Steep Lindbergh 0.055
0.1Q: B Flat Lindbergh 0.045
0.1Q; B Moderate Lindbergh 0.045
0.1Q; B Steep Lindbergh 0.045
0.1Q2 C Flat Lindbergh 0.035
0.1Q; C Moderate Lindbergh 0.035
0.1Q; C Steep Lindbergh 0.035
0.1Q2 D Flat Lindbergh 0.030
0.1Q: D Moderate Lindbergh 0.030
0.1Q; D Steep Lindbergh 0.030
0.1Q2 A Flat Oceanside 0.060
0.1Q A Moderate Oceanside 0.060
0.1Q; A Steep Oceanside 0.060
0.1Q: B Flat Oceanside 0.050
0.1Q: B Moderate Oceanside 0.050
0.1Q; B Steep Oceanside 0.050
0.1Q; C Flat Oceanside 0.050
0.1Q2 C Moderate Oceanside 0.050
0.1Q: C Steep Oceanside 0.045
0.1Q; D Flat Oceanside 0.035
0.1Q; D Moderate Oceanside 0.035
0.1Q; D Steep Oceanside 0.035
0.1Q; A Flat L Wohlford 0.085
0.1Q: A Moderate L Wohlford 0.085
0.1Q; A Steep L. Wohlford 0.085
0.1Q: B Flat L Wohlford 0.070
0.1Q: B Moderate L. Wohlford 0.070
0.1Q2 B Steep L. Wohlford 0.070
0.1Q; C Flat L. Wohlford 0.055
0.1Q: C Moderate L Wohlford 0.055
0.1Q; C Steep I. Wohlford 0.055
0.1Q: D Flat L Wohlford 0.040
0.1Q; D Moderate L. Wohlford 0.040
0.1Q: D Steep L Wohlford 0.040

Q2 = 2-year pre-project flow rate based upon partial duration analysis of long-term hourly rainfall records

A = Surface area (at surface of the BMP before any ponding occurs) sizing factor for flow control
G.2.3 Sizing Factors for Biofiltration with Partial Retention

Table G.2-4 presents sizing factors for calculating the required surface area (A) for a biofiltration with
partial retention BMP. The BMPs consist of four layers:

e Ponding layer: 12-inches active storage, [minimum)] 2-inches of freeboard above overflow
relief
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e Grewingmedium-Media Layer: 18-inches of soil [biofiltration soil media]
e Filter Course: 6-inches

e Storage layer: 18-inches of gravel at 40 percent porosity for A and B soils and 12-inches of
gravel at 40 percent porosity for C and D soils. The underdrain offset for A and B soils shall
be 18-inches, for C soils it shall be 6-inches and for D soils it shall be 3-inches.

e Opverflow structure: San Diego Regional Standard Drawing Type I Catch Basin (D-29). For
the purposes of hydromodification flow control other type of overflow structures are allowed.

This BMP does not include an impermeable layer at the bottom of the facility to prevent infiltration
into undetlying soils, regardless of hydrologic soil group. If a facility is to be lined, the designer must
use the sizing factors for biofiltration (Refer to Appendix G.2.4).
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Biofiltration with Partial Retention BMP Example Illustration

How to use the sizing factors for flow control BMP Sizing:

Obtain sizing factors from Table G.2-4 based on the project's lower flow threshold fraction of Q»,
hydrologic soil group, pre-project slope, and rain gauge (rainfall basin). Multiply the area tributary to
the structural BMP (A, square feet) by the area weighted runoff factor (C, unitless) (see Table G.2-1)
by the sizing factors to determine the required surface area (A, square feet). Select a low flow control
orifice for the underdrain that will discharge the lower flow threshold flow at the overflow riser
elevation. Standard head (H) for this calculation (based on the standard detail) is 3.0 feet for A or B
soils, 3.5 feet for C soils, or 3.75 feet for D soils. The civil engineer shall provide the necessary surface
area of the BMP and the underdrain and orifice detail on the plans.
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Additional steps to use this BMP as a combined pollutant control and flow control BMP:

The BMP sized using the sizing factors in Table G.2-4 meets both pollutant control and flow control
requirements.

Table G.2-4: Sizing Factors for Hydromodification Flow Control Biofiltration with Partial Retention
BMPs Designed Using Sizing Factor Method

Cower Elow Soil Group Pf:j:ct Aggzefgzz li)tf‘l;’:‘t’ o Rain Gauge
Threshold
Slope (inches)
0.1Q; A Flat 18 Lindbergh 0.080
0.1Q2 A Moderate 18 Lindbergh 0.080
0.1Q; A Steep 18 Lindbergh 0.080
0.1Q: B Flat 18 Lindbergh 0.065
0.1Q; B Moderate 18 Lindbergh 0.065
0.1Q: B Steep 18 Lindbergh 0.060
0.1Q: C Flat 6 Lindbergh 0.050
0.1Q2 C Moderate 6 Lindbergh 0.050
0.1Q: C Steep 6 Lindbergh 0.050
0.1Q: D Flat 3 Lindbergh 0.050
0.1Q: D Moderate 3 Lindbergh 0.050
0.1Q: D Steep 3 Lindbergh 0.050
0.1Q: A Flat 18 Oceanside 0.080
0.1Q: A Moderate 18 Oceanside 0.075
0.1Q: A Steep 18 Oceanside 0.075
0.1Q; B Flat 18 Oceanside 0.070
0.1Q; B Moderate 18 Oceanside 0.070
0.1Q: B Steep 18 Oceanside 0.070
0.1Q: C Flat 6 Oceanside 0.070
0.1Q: C Moderate 6 Oceanside 0.070
0.1Q: C Steep 6 Oceanside 0.070
0.1Q; D Flat 3 Oceanside 0.070
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Cower Elow Soil Group Pz:jee-ct Aggzefg(t:z ];);‘l::‘t’ o Rain Gauge
Threshold
Slope (inches)
0.1Q; D Moderate 3 Oceanside 0.070
0.1Q; D Steep 3 Oceanside 0.070
0.1Q; A Flat 18 L. Wohlford 0.110
0.1Q; A Moderate 18 L. Wohlford 0.110
0.1Q; A Steep 18 L. Wohlford 0.105
0.1Q; B Flat 18 L Wohlford 0.090
0.1Q; B Moderate 18 L. Wohlford 0.085
0.1Q; B Steep 18 L. Wohlford 0.085
0.1Q; C Flat 6 L. Wohlford 0.065
0.1Q; C Moderate 6 L. Wohlford 0.065
0.1Q; C Steep 6 L. Wohlford 0.065
0.1Q; D Flat 3 L Wohlford 0.060
0.1Q; D Moderate 3 L. Wohlford 0.060
0.1Q; D Steep 3 L. Wohlford 0.060

Q2 = 2-year pre-project flow rate based upon partial duration analysis of long-term hourly rainfall records

A = Surface area (at surface of the BMP before any ponding occurs) sizing factor for flow control
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G.2.4 Sizing Factors for Biofiltration

Table G.2-5 presents sizing factors for calculating the required surface area (A) for a biofiltration BMP
(formetly known as flow-through planter and/or biofiltration BMP with impermeable liner). The
BMPs consist of four layers:

e DPonding layer: 12-inches active storage, [minimum)] 2-inches of freeboard above overflow
relief

e Media layer: 18-inches of soil [biofiltration soil media]

e Filter Course: 6-inches

e Storage layer: 12-inches of gravel at 40 percent porosity. The underdrain offset shall be 3-
inches.

¢ Overflow structure: San Diego Regional Standard Drawing Type I Catch Basin (D-29). For
the purposes of hydromodification flow control other type of overflow structures are
allowed.

This BMP includes an impermeable liner to prevent infiltration into underlying soils.
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How to use the sizing factors for flow control BMP Sizing:

Obtain sizing factors from Table G.2-5 based on the project's lower flow threshold fraction of Q»,
hydrologic soil group, pre-project slope, and rain gauge (rainfall basin). Multiply the area tributary to
the structural BMP (A, square feet) by the area weighted runoff factor (C, unitless) (see Table G.2-1)
by the sizing factors to determine the required surface area (A, square feet). Select a low flow control
orifice for the underdrain that will discharge the lower flow threshold flow at the overflow riser
elevation. Standard head (H) for this calculation (based on the standard detail) is 3.75 feet for all soil
groups. The civil engineer shall provide the necessary surface area of the BMP and the underdrain and
orifice detail on the plans.
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Additional steps to use this BMP as a combined pollutant control and flow control BMP:

The BMP sized using the sizing factors in Table G.2-5 meets both pollutant control and flow control
requirements except for surface drawdown requirements. Applicant must perform surface drawdown
calculations and if needed develop a vector management plan (Refer to Section 6.3.7) or revise the
BMP design to meet the drawdown requirements. If changes are made to the BMP design applicants
must perform site specific continuous simulation modeling (Refer to Appendix G).

Table G.2-5: Sizing Factors for Hydromodification Flow Control Biofiltration BMPs
Designed Using Sizing Factor Method

Lower Flow

Threshold Soil Group Pre-Project Slope Rain Gauge
0.1Q: A Flat Lindbergh 0.320
0.1Q: A Moderate Lindbergh 0.300
0.1Q; A Steep Lindbergh 0.285
0.1Q: B Flat Lindbergh 0.105
0.1Q: B Moderate Lindbergh 0.100
0.1Q: B Steep Lindbergh 0.095
0.1Q: C Flat Lindbergh 0.055
0.1Q: C Moderate Lindbergh 0.050
0.1Q: C Steep Lindbergh 0.050
0.1Q: D Flat Lindbergh 0.050
0.1Q: D Moderate Lindbergh 0.050
0.1Q; D Steep Lindbergh 0.050
0.1Q: A Flat Oceanside 0.150
0.1Q: A Moderate Oceanside 0.140
0.1Q: A Steep Oceanside 0.135
0.1Q: B Flat Oceanside 0.085
0.1Q: B Moderate Oceanside 0.085
0.1Q: B Steep Oceanside 0.085
0.1Q: C Flat Oceanside 0.075
0.1Q: C Moderate Oceanside 0.075
0.1Q: C Steep Oceanside 0.075
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Lower Flow

Threshold Soil Group Pre-Project Slope Rain Gauge
0.1Q D Flat Oceanside 0.070
0.1Q: D Moderate Oceanside 0.070
0.1Q D Steep Oceanside 0.070
0.1Q: A Flat L Wohlford 0.285
0.1Q A Moderate L Wohlford 0.275
0.1Q: A Steep L Wohlford 0.270
0.1Q: B Flat L Wohlford 0.150
0.1Q: B Moderate L Wohlford 0.145
0.1Q B Steep L Wohlford 0.145
0.1Q: C Flat L Wohlford 0.070
0.1Q C Moderate L Wohlford 0.070
0.1Q: C Steep L Wohlford 0.070
0.1Q D Flat L Wohlford 0.060
0.1Q: D Moderate L Wohlford 0.060
0.1Q: D Steep L Wohlford 0.060

Q2 = 2-year pre-project flow rate based upon partial duration analysis of long-term houtly rainfall records
flow control

A = Surface area (at surface of the BMP before any ponding occurs)) sizing factor for flow control
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G.2.5 Sizing Factors for "Cistern” BMP

Table G.2-6 presents sizing factors for calculating the required volume (V) for a cistern BMP. In this
context, a "cistern" is a detention facility that stores runoff and releases it at a controlled rate. A cistern
can be a component of a harvest and use system, however the sizing factor method will not account
for any retention occurring in the system. The sizing factors were developed assuming runoff is
released from the cistern. The sizing factors presented in this section are to meet the
hydromodification management performance standard only. The cistern BMP is based on the

following assumptions:

e Cistern configuration: The cistern is modeled as a 4-foot tall vessel. However, designers
could use other configurations (different cistern heights), as long as the lower outlet orifice is
sized to propetly restrict outflows and the minimum required volume is provided.

e Cistern upper outlet: The upper outlet from the cistern would consist of a weir or other flow
control structure with the overflow invert set at an elevation of 7/8 of the water height
associated with the required volume of the cistern — V. For the assumed 4-foot water depth
in the cistern associated with the sizing factor analysis, the overflow invert is assumed to be
located at an elevation of 3.5 feet above the bottom of the cistern. The overflow weir would
be sized to pass the peak design flow based on the tributary drainage area.

How to use the sizing factors:

Obtain sizing factors from Table G.2-6 based on the project's lower flow threshold fraction of QQa,
hydrologic soil group, pre-project slope, and rain gauge (rainfall basin). Multiply the area tributary to
the structural BMP (A, square feet) by the area weighted runoff factor (C, unitless) (see Table G.2-1)
by the sizing factors to determine the required volume (V, cubic feet). Select a low flow control orifice
that will discharge the lower flow threshold flow at the overflow elevation (i.e. when there is 3.5 feet
of head over the lower outlet orifice or adjusted head as appropriate if the cistern overflow elevation
is not 3.5 feet tall). The civil engineer shall provide the necessary volume of the BMP and the lower
outlet orifice detail on the plans.

Additional steps to use this BMP as a combined pollutant control and flow control BMP:

A cistern could be a component of a full retention, partial retention, or no retention BMP depending
on how the outflow is disposed. However, use of the sizing factor method for design of the cistern in
a combined pollutant control and flow control system is not recommended. The sizing factor method
for designing a cistern does not account for any retention or storage occurring in BMPs combined
with the cistern (i.e., cistern sized using sizing factors may be larger than necessary because sizing
factor method does not recognize volume losses occurring in other elements of a combined system).
Furthermore, when the cistern is designed using the sizing factor method, the cistern outflow must
be set to the low flow threshold flow for the drainage area, which may be inconsistent with
requirements for other elements of a combined system. To optimize a system in which a cistern
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provides temporary storage for runoff to be either used onsite (harvest and use), infiltrated, or
biofiltered, project-specific continuous simulation modeling is recommended. Refer to Sections 5.4
and 6.3.0.

Table G.2-6: Sizing Factors for Hydromodification Flow Control Cistern BMPs
Designed Using Sizing Factor Method

Lower Flow Pre-Project

Threshold Soil Group Shirics Rain Gauge
0.1Q; A Flat Lindbergh 0.54
0.1Q; A Moderate Lindbergh 0.51
0.1Q2 A Steep Lindbergh 0.49
0.1Q; B Flat Lindbergh 0.19
0.1Q2 B Moderate Lindbergh 0.18
0.1Q; B Steep Lindbergh 0.18
0.1Q; C Flat Lindbergh 0.11
0.1Q: C Moderate Lindbergh 0.11
0.1Q2 C Steep Lindbergh 0.11
0.1Q; D Flat Lindbergh 0.09
0.1Q: D Moderate Lindbergh 0.09
0.1Q; D Steep Lindbergh 0.09
0.1Q; A Flat Oceanside 0.26
0.1Q; A Moderate Oceanside 0.25
0.1Q A Steep Oceanside 0.25
0.1Q; B Flat Oceanside 0.16
0.1Q: B Moderate Oceanside 0.16
0.1Q; B Steep Oceanside 0.16
0.1Q: C Flat Oceanside 0.14
0.1Q: C Moderate Oceanside 0.14
0.1Q: C Steep Oceanside 0.14
0.1Q; D Flat Oceanside 0.12
0.1Q: D Moderate Oceanside 0.12
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LTOI‘Z' Z:(l)i)(‘lv Soil Group Pres-ll(’) g)gect Rain Gauge
0.1Q; D Steep Oceanside 0.12
0.1Q; A Flat L Wohlford 0.53
0.1Q: A Moderate L Wohlford 0.49
0.1Q; A Steep L Wohlford 0.49
0.1Q; B Flat L Wohlford 0.28
0.1Q; B Moderate L. Wohlford 0.28
0.1Q, B Steep L Wohlford 0.28
0.1Q; C Flat L. Wohlford 0.14
0.1Q: C Moderate L Wohlford 0.14
0.1Q: C Steep L Wohlford 0.14
0.1Q; D Flat L Wohlford 0.12
0.1Q; D Moderate L. Wohlford 0.12
0.1Q, D Steep L Wohlford 0.12

Q2 = 2-year pre-project flow rate based upon partial duration analysis of long-term hourly rainfall records
V = Cistern volume sizing factor
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